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DETAILED ACTION 



Response to Amendment 

1 . Receipt is acl<nowledged of applicant's amendment filed 1 0/29/2009. Claims 1 - 
13 are pending and an action on the merits is as follows. 

2. Applicant's amendments with respect to claim 1 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 4, and 6-11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bulovic et al. (US 2004/0023010 A1). 




Glass 



FIG. 2E 
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Regarding claim 1, Bulovic teaches (figures 1-9) (Examiner lias reproduced Figures 1 
and 2e for applicant's reference) a quantum dot-dispersed liglit emitting device 
comprising (1|36 and 39) (Examiner note : In the disclosure prior art refers to nano- 
particles, -dots and -crystal which behave as quantum dots; furthermore figures 3-6, 
represent the nanocrystals by "QD" signifying their behavior) : a substrate (1); an 
electron injection electrode (5, Fig 2e, Mg); a liole injection electrode (2, Fig 2. ITO); 
and an inorganic light emitting layer ( EML) disposed so as to be in contact with both the 
electrodes (1,2),wherein the inorganic light emitting layer (EML) includes an ambipolar 
inorganic semiconductor material and nanocrystals ( (1|33, lines 1-3 and 1|39, lines 7-12) 
(Examiner note: prior art discloses GaP, GaAs, GaSb, GaSe, InN, InP with CdS, CdSe, 
CdTe at the core) dispersed as luminescent centers (1|33, lines 1-3 ) in the ambipolar 
inorganic semiconductor material (1|39, lines 7-12) , and is configured without having, at 
the interface with the electron injection electrode and/or the hole injection electrode, 
epitaxial relation therewith (1|48, lines teaches dispersion in matrix material) 
Regarding claim 4, Bulovic teaches wherein the inorganic light emitting layer 
comprises a ZnS type semiconductor phase (1|39, lines 7-12) {prior art reveal this can 
be used) 

Regarding claim 6, Bulovic teaches wherein the nanocrystals contain any of InP, 
GaAs, and GaP as a main component (1|39, lines 7-12) prior art reveal these can be 
used) 

Regarding claim 8, Bulovic teaches wherein the substrate is a glass substrate (1 , 1128, 
lines 1-3) 



Application/Control Number: 10/587,029 Page 4 

Art Unit: 2879 

Regarding claim 9, Bulovic teaches wherein the electron injection electrode (5) and the 
hole injection electrode (2) are disposed spaced apart from each other, with the 
inorganic light emitting layer (EML) interposed there between, in a lamination on the 
substrate (1). 

Regarding claim 10, Bulovic teaches wherein the electron injection electrode (5) and 
the hole injection electrode (2) are disposed spaced apart from each other in a plane on 
the substrate (1 ). {Examiner note: in they are spaced apart in the y-plane and x plane 

Regarding claims 12 and 13, Bulovic teaches the light emitting device set forth 
above. Bulovic does not explicitly teach display apparatus or illumination comprising 
the quantum dot-dispersed light emitting device. Rather he teaches the benefits of 
having such a device in optoelectronic devices. One of ordinary skill in the lot could 
utilize the device of Bulovic in a display device or illumination device in order to provide 
a lamp with lower driving voltage, brighter image, and improved durability. 
4. Claims 2-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bulovic et al. (US 2004/002301 0 A1 ) in view of Danek et al. ("Electrospray 
Organometallic vapor deposition- A novel technique for preparation of Quantum Dot 
composites"). 

Regarding claims 2-3, Bulovic teaches the light emitting device set forth above 
(see rejection claim 1). Bulovic is silent regarding wherein the ambipolar inorganic 
semiconductor material is an amorphous semiconductor phase (Claim 2) or a 
polycrystal semiconductor phase (Claim 3). 
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In the same field of endeavor of semiconductor light-emitting devices, Danek et 
al. teaches wherein the ambipolar inorganic semiconductor material is an amorphous 
semiconductor phase or a polycrystal semiconductor phase (Abstract, lines 4-7) in order 
to provide a device with improved emission and light efficiency. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the light-emitting device of Bulovic wherein the ambipolar 
inorganic semiconductor material is an amorphous semiconductor phase or a 
polycrystal semiconductor phase (Abstract, lines 4-7) in order to provide a device with 
improved emission and light efficiency as taught by Danek et al. 
5. Claims 5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bulovic et al. (US 2004/002301 0 Al ) in view Mensz (US 5,422,902) 

Regarding claims 5 and 7, Bulovic teaches the light emitting device set forth 
above (see rejection claim 1). Bulovic is silent regarding wherein the inorganic light 
emitting layer (claim 4) or the hole injection electrode (claim 7) comprises ZnpMi. 
pSxSeyTei-x-y (where 0 <x, y, x+y <1 , 0<p<1 , M: alkaline-earth metal, Cd). 

In the same field of endeavor of semiconductor light-emitting devices, Mensz 
teaches wherein the inorganic light emitting layer (Column 3, lines 1-5) ZnpMi. 
pSxSeyTei-x-y (where 0 <x, y, x+y <1 , 0<p<1 , M: alkaline-earth metal, Cd) in order to 
provide a device with decreased operating voltage and allowing for the use of a thinner 
cladding layer. Mensz does not explicitly teach the hole injection electrode comprises 
ZnpMi.pSxSeyTei-x-y (where 0 <x, y, x+y <1, 0<p<1, M: alkaline-earth metal, Cd). 
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However, one of ordinary sl^ill in tine art at the time of the invention could modify 
the light emitting device of Bulovic wherein the inorganic light emitting layer or the hole 
injection electrode comprises ZnpMi.pSxSeyTei-x-y (where 0 <x, y, x+y <1 , 0<p<1 , M: 
alkaline-earth metal, Cd) as taught by Mensz; wherein the inorganic light emitting layer 
or the hole injection electrode comprises ZnpMi.pSxSeyTei-x-y (where 0 <x, y, x+y <1 , 
0<p<1 , M: alkaline-earth metal, Cd) in order to provide a device with decreased 
operating voltage and allowing for the use of a thinner cladding layer as taught by 
Mensz. 

6. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bulovic 
et al. (US 2004/0023010 A1) in view Hayashi et al. (US 2002/0167280 A1). 

Bulovic teaches the light emitting device set forth above (see rejection claim 1). 
Bulovic is silent regarding wherein the electron injection electrode and the hole injection 
electrode are disposed spaced apart from each other in a plane on the substrate. 

In the same field of endeavor of light emitting devices, Hayashi et al. (Figure 15, 
16) teaches wherein the electron injection electrode (5a) and the hole injection 
electrode (5b) are disposed spaced apart from each other in a plane on the substrate in 
order to provide of a device wherein improving reliability of hole and electron injection, 
the luminance of a light-emitting device, and a light-emitting display can be improved. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the light-emitting device of Bulovic wherein the electron 
injection electrode and the hole injection electrode are disposed spaced apart from each 
other in a plane on the substrate in order to provide of a device wherein improving 
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reliability of hole and electron injection, the luminance of a light-emitting device, and a 
light-emitting display can be improved as taught by Hayashi et al. 

7. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bulovic 
et al (US 2004/002301 0 Al ) in view Koyama et al. (US 2003/0094897 Al ). 

Bulovic teaches the light emitting device set forth above (see rejection claim 1). 
Bulovic is silent regarding wherein a gate electrode is disposed between the electron 
injection electrode and the hole injection electrode. 

In the same field of endeavor of light emitting devices, Koyama et al. teaches 
(Figure 6) wherein a gate electrode (70) is disposed between the electron injection 
electrode (20) and the hole injection electrode (40) in order to provide a device where 
emitted light can be obtained with high efficiency and with high directionability by 
selectively controlling the drive voltage (Paragraph 28) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the light-emitting device of Bulovic wherein a gate 
electrode is disposed between the electron injection electrode and the hole injection 
electrode in order to provide a device where emitted light can be obtained with high 
efficiency and with high directionability by selectively controlling the drive voltage as 
taught by Koyama et al. 

Response to Arguments 

8. Applicant's arguments with respect to claim 1 have been considered but are moot 
in view of the new ground(s) of rejection. 

Conclusion 



Application/Control Number: 10/587,029 Page 8 

Art Unit: 2879 

9. Applicant's amendment necessitated tine new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Trade Green whose telephone number is (571)270- 
3104. The examiner can normally be reached on Mon-Thurs 7:00am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on 571-272-2457. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

/Trade Green/ /Sikha Roy/ 

Examiner, Art Unit 2879 Primary Examiner, Art Unit 2879 



